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(54) High speed card edge connectors 

(57) A card edge connector includes an elongated 
longitudinally extending outer frame (36) defining a re- 
ception region (38) adapted to receive a plurality of chi- 
clet modules (40, 40A) including contact members (34) 
and tying In parallel laterally extending planes which, as 
an assembly, are positioned to connective^ engage 
with mating contacts (22). Each chiclet module (40, 40A) 
includes an insulative housing (54) having first and sec- 
ond spaced generally parallel elongated passages 
therein and a card receiving recess (60) for reception 
therein between the first and second passages (58, 
58A) of a planar card (28, 28A) having opposed surfaces 
(30, 32) with conductive contact members (34) thereon. 
First and second contacts (62, 66) are received, respec- 
tively, in the first and second passages (58, 58A). Each 
has a first contact surface (64) positioned, respectively, 
for engagement with first and second of the mating con- 
tacts (22). The card receiving recesses (60) of the chi- 
clet modules (40, 40A) as a group define a longitudinally 
extending card receiving slot (70). The contacts each 
include a second contact surface (68) projecting into the 
card receiving slot (70) for engagement, respectively, 
with second conductive contact members (34) on the 
planar card (28, 28A). A tubular ground shield (128) may 
be slidably received on the insulative housing (54) in 
proximate engagement with its outer peripheral surface 
(82). In this instance, the ground-shield includes a first 
integral ground contact (84) for engagement with a 
ground contact (86) of an external unit (26) associated 
with the mating contacts (22) engaged by the first con- 
tact surfaces (64) of the first and second contacts (62, 
66) and a second integral ground contact (88) for en- 
gagement with a ground contact surface (90) on the pla- 



nar card (28, 28A) inserted into the card receiving slot 
(70). 



FIG.1 
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Description 

1 . Field of the Invention 

[0001] Trie present invention relates to modular elec- 
trical connectors and, more particularly, to card edge 
connectors with shielded modular inserts. 

2. Discussion of Earlier Developments 

[0002] There is a plethora today of known construc- 
tions of multiple contact electrical connectors providing 
a variety of features including some form of modular 
construction and signal shielding. A few of the more per- 
tinent patented constructions known to the applicants 
will now be briefly described. 
[0003] U.S. Patents, No. 4,067,637 to Narozny, No. 
4,324,451 to Ammon et al. and 4,530,561 to Tyree et al. 
are generally descriptive of currently used card edge 
connectors. 

[0004] U.S. Patent No. 4,550,959 to Grabbe et al. dis- 
closes an expandable, modular card edge connector in 
which individual elements are unified into a longitudinal 
whole by melting an interfacing material between adjoin- 
ing sections. Withdrawal of the heat source results in a 
generally rigid assembly. 

[0005] U.S. Patent No. 4,586,254 to Ammon etal. dis- 
closes a modular printed circuit card edge connector in 
which two end bodies engage opposite ends of a single 
insulator body which contains the entire population of 
contacts. It is intended to be manufactured in a generally 
long bar t or by a continuous molding process, to provide 
forcuttlngto length a single, unitary housing component 
containing the desired number of contact arrays. 
[0006] U.S. Patents, No. 5,013,263 to Gordon et al. 
and No. 5,584,728, both disclose an electrical connector 
buiit up of interlocking modules. Specifically, the con- 
nector structures have conversely shaped interlocking 
parts at their ends to interlock end-to-end with similar 
structures to form a substantially self-supporting struc- 
ture that can have any desired number of contacts, each 
spaced an integral multiple of the same unit distance 
from all of the contacts on all of the modules. 
[0007] U.S. Patent No. 5,1 04,341 to Gilissen et al. dis- 
closes an electrical connector mountable to a printed cir- 
cuit board which includes a plurality of insulated hous- 
ings. The housings accept a plurality of terminal sub- 
assemblies into which a plurality of electrical terminals 
are integrally molded. Shield members are insertable in- 
to the rear of the connector housing to shield adjacent 
vertical rows of terminals from cross talk. 
[0008] U.S. Patent No. 6,704,793 to Stokoe et al. dis- 
closes an electrical connector which is scalable in its 
engagement widths, but not by means of combinations 
of contact modules. The scalable components of this in- 
vention are contained within a longitudinal latching and 
clamping mechanism. This invention uses a single and 
discrete membrane such as a flex circuit, which must be 



clamped on to the card edge pattern by the latching and 
clamping mechanism. 

[0009] U.S. Patent No. 5,716,237 to Conorich et al. 
discloses an electrical connector which compensates 

5 from near-end cross talk at its mating section with near- 
end cross talk of an opposite polarity and essentially 
equal magnitude. Conductive plates connected to the 
conductors of the connector provide capacftive coupling 
unbalance between the adjacent pairs of conductors to 

io produce the necessary opposite polarity, equal magni- 
tude, near-end cross talk. 

SUMMARY OF THE INVENTION 

is [0010] The present invention relates, generally, to a 
card edge connector which includes an elongated lon- 
gitudinally extending outer frame defining a reception 
region. The electrical connector Is adapted to receive a 
plurality of chiclet modules including contact members 

20 lying in parallel laterally extending planes which, as an 
assembly, are positioned to connectively engage with 
mating contacts. Each chiclet module includes an insu- 
lative housing having first and second spaced generally 
parallel elongated passages therein and a card receiv- 
es ing recess for reception therein between the first and 
second passages of a planar card having opposed sur- 
faces with conductive contact members thereon. First 
and second elongated contacts are firmly received, re- 
spectively, in the first and second passages. Each has 

30 a first contact surface positioned, respectively, for en- 
gagement with first and second of the mating contacts. 
The card receiving recesses of the chiclet modules as 
a group define a longitudinally extending card receiving 
slot. The elongated contacts each include a second con- 

35 tact surface projecting into the card receiving slot for en- 
gagement, respectively, with second conductive contact 
members on the planar card. A tubular ground shield 
may be slidabiy received on the Insulative housing in 
proximate engagement with its outer peripheral surface. 

40 In this instance, the ground shield includes a first integral 
ground contact for engagement with a ground contact 
of an external unit associated with the mating contacts 
engaged by the first contact surfaces of the first and sec- 
ond elongated contacts and a second integral ground 

45 contact for engagement with a ground contact surface 
on the planar card inserted Into the card receiving slot 
[0011] A chiclet module may be described as a pre- 
assembled module which includes one or more con- 
tacts, an insulator, and one or more shields. The pre- 

50 assembly of identical modules creates an advanta- 
geous economy of scale. Modular chiclet designs can 
be easily built or altered to afford Interconnection of the 
exact number of contacts desired, relieving the user of 
having to select an oversized connector. 

55 [0012] Each chiclet module can independently mate 
to a designated pattern of pads positioned along a sub- 
strate edge . The substrate may be either a printed circuit 
card or any other embodiment of contacts residing along 
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an edge of a thin insulator membrane or flat plane. One 
or more series of chiclet modules may be held in specific 
alignment by means of their emplacement in groups, 
gangs, or arrays residing in an overall plastic or metal 
frame. 

[0013] Alignmentformatingastackedseriesof chiclet 
assemblies with a series of known target objects, such 
as a 2-dimensional contact pad pattern, normally 
presents a challenge of tolerance stack-up of the indi- 
vidual assemblies; the positional error of the last assem- 
bly in a series is perturbed by the sum, or accumulated 
tolerances, of all of the elements between it and the 
known position of a datum or reference object such as 
an alignment structure. The present invention advanta- 
geously eliminates accumulated tolerance by providing 
positioning structures in the overall frame for each chi- 
clet module. 

[0014] The present invention entails an insulator chi- 
clet module whose interior contacts are shielded to the 
maximum extent by one or more generally box-shaped 
or tube-shaped shields enveloping as completely as 
possible the plastic insulator and its internal contacts. 
These shields comprise a part of the chiclet module su- 
bassembly proper, and no other insulating, shielding, or 
grounding structures are required in the overall frame. 
Manufacture of the shields into their closed or nearly 
closed perimeter cross sections may proceed from 
seamless or extruded tubes orfrom flat sheet stock fold- 
ed into box-like or tube-like structures. A single shield 
may envelop the entire insulator structure and the con- 
tacts contained within, or an insulator may be provided 
with two or more contact-isolating lobes and a set of 
shields of which envelop individual lobes as completely 
as possible. In this card edge embodiment, the insulator 
is bilaterally symmetrical about the midplane of the card 
it admits, and this insulator accepts two box-like shields, 
one on each side of the card midplane. The shields in- 
clude their own contacts members, and either these or 
their designated pads on the card edges, or both, may 
be specially elongated or positioned so as to establish, 
in a pre-emptive manner, shielding or common electrical 
grounding across the contact Interface, In advance of 
electrical interconnection of other sensitive signal lines. 
[0015] In some cases, mutual electrical contact be- 
tween the shields of neighboring contacts Is preferred, 
and the invention provides for chiclet modules with 
spring tabs or fingers which contact neighboring chiclet 
modules. In cases where individual electrical potentials 
of neighboring shields are to be maintained separate, 
these neighboring contacts may be eliminated, or an In- 
sulating structure may be provided in the overall frame 
to interpose or defeat this shield-to-shield interconnec- 
tion. 

[0016] The chiclet modules of the invention are de- 
signed to provide electrical contact preferably to both 
sides of the engaged or inserted substrate, card, or 
membrane edge. Single-sided deployments are also 
within the scope of the invention. 



[0017] The inventive device may engage pad patterns 
of uniform spacing or pitch, or of a repeated or a stag- 
gered series of non-uniform patterns, as is common with 
contact arrays of shielded differential signal pairs. Indi- 

5 vidual chiclet modules, including those which span sev- 
eral units of pad pattern pitch, may be provided which 
engage with locally unique patterns. An example of this 
case would be an assembled connector comprising a 
first series of shielded differential pair units with repeat- 

10 ed patterns of contacts on a first pitch, a second series 
of non-shielded modules each of which present a gang 
of conventional contact pairs on a second pitch, and a 
third series of high current power modules comprising 
heavy-duty contacts on a third pitch. 

15 [0018] Thus is described an assembly containing sub- 
assemblies of unspecified numbers of identical shield- 
ed, modular units, which may be interspersed with non- 
shielded units of lower cost and also special-purpose 
units such as those designed for high current Intercon- 

20 nections. The invention provides an overall frame to pre- 
cisely position these modules with no accumulated tol- 
erance stack-up. Unit members of the pattern of posi- 
tioning structures provided in the frame may individually 
accept modules of a unitary design, or as a group may 

2& accept larger modules spanning several of these posi- 
tioning structures. If desired, one or more positions in 
this frame may be left empty, or a blank or dummy mod- 
ule may be provided. The pitches and patterns of the 
contacts residing within these modules are neither nec- 

30 essarily equal to nor necessarily related to the pitch and 
pattern of the positioning structures in the overall frame. 
[0019] Simple card-edge connectors rely on one or 
both end wails of the connector to align it with the pad 
patterns residing on the card It is also known that one 

35 or more intermediate notches may be provided along a 
card edge for polarity, identification, and for improved 
registration of the connector to the pad patterns on the 
card by means of including a plenum or stub in the con- 
nector which registers In the slot(s) under proper inser- 

40 tion. While it is possible to provide special-purpose chi- 
clet modules each of which include local registration fea- 
tures, the cost of producing a series of complimentary 
mating features along the card edge is likely to prohibit 
this approach. Therefore, our invention preferably pro- 
vldes a primary alignment plenum or stub or a primary 
set of these, Incorporated in the overall frame in a man- 
ner which defines a precise positional relationship be- 
tween this alignment feature or feature set, and the se- 
ries of positioning structures within the overall frame 

so which align the chiclet module sets. These primary fea- 
tures in the overall frame provide initial and precise 
alignment of the chiclet modules to their associated pat- 
terns on the card edge, by means of the chiclet modules 
being engaged and registered by the series of position- 
's ing structures in the overall frame and by virtue of the 
fact that both the positioning structures and the primary 
alignment features are integral features of the overall 
frame. Therefore, the locational accuracy of the chiclet 
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modules with respect to an alignment slot provided in 
the card edge (complimentary to the primary alignment 
feature of the frame) accrues no accumulated toleranc- 
es associated with the number, type, or distance from 
the frame's primary alignment features to Its positioning 
structures which locate the chiclet modules. By this ar- 
rangement, the locational accuracy of any particu larch i- 
clet module is limited only by the accuracy and reliability 
of the process used to provide the features of the overall 
frame. 

[0020] While conventional housings designed to re- 
ceive a series of modules often provide an individual ap- 
erture or receiving section for each individual module or 
insert, our overall frame provides one or a small series 
of large longitudinal openings each of which may accept 
our chiclet modules in groups. The positioning struc- 
tures mentioned elsewhere reside nearby and extend 
within the general openings. Ourchiclet modules are de- 
signed with complimentary features lo accept precise 
alignment by these positioning features in the frame. Ac- 
cording to the preferred embodiment, these features are 
common to all types of chiclet modules and all openings 
in the frame, which affords a maximum diversity of the 
combinations and compositions of groups of chiclet 
modules available for assembly into the overall frame. 
However, It is understood that sets of frames and chiclet 
modules may be designed with distinct families of posi- 
tioning structures and features, whereby these frames, 
in offering a first set of positioning structures in any one 
aperture and a mechanically incompatible second and 
distinct series of positioning structures in any other ap- 
erture will prevent the mingling of one family of chiclet 
module designs with a second family of designs within 
the same aperture. This segregation may be advanta- 
geous as a polarity feature, or as a means of eliminating 
assembly operator error, or to provide a special and pro- 
prietary series of product distinct from a general com- 
modity design. An additional advantage of such segre- 
gation is the separation and deliberate location of a dis- 
tinct series of chiclet modules of an especially robust 
design capable of withstanding severe service, such as 
high voltages, high currents, or exceptional mating life 
demands, whose special positioning structures are me- 
chanically incompatible with elements from the series of 
standard service designs. In this case, such segregation 
can advantageously prevent an undesirable or danger- 
ous condition, including the untimely or catastrophic fail- 
ure of an improperly positioned standard service unit or 
chiclet module group accidentally subjected to severe 
service. 

[0021] Where a continuous wall or perimeter structure 
would occlude visual inspection of good manufacturing 
processes, such as successful solder ref low of surface 
mount contacts, or full and complete insertion of chiclet 
modules into the overall frame, the frame Is preferably 
provided with apertures, or continuous longitudinal cut- 
away sections, or a pattern of cut-out profiles (e.g., per- 
forated, invected, embattled, engrailed, etc.) affording 
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such visual inspection by completely or intermittently re- 
vealing internal features, component positions, or the 
results of operations otherwise enclosed by the overall 
frame. 

5 [0022] A primary feature, then, of the present Inven- 
tion Is the provision of a modular electrical connector. 
[0023] Another feature of the present invention is the 
provision of such a modular electrical connector in the 
form of a card edge connector with shielded modular 

10 inserts. 

[0024] Still another feature of the present Invention is 
the provision of such a modular connector including an 
elongated longitudinally extending outer frame defining 
a reception region adapted to receive a plurality of chl- 
15 clet modules including contact members and lying in 
parallel laterally extending planes which, as an assem- 
bly, are positioned to connectlvely engage with mating 
contacts. 

[0025] Yet another feature of the present invention is 

20 the provision of such a modular connector wherein each 
chiclet module includes an tnsulative housing having 
first and second spaced generally parallel elongated 
passages therein and a card receiving recess for recep- 
tion therein between the first and second passages of a 

25 planar card having opposed surfaces with conductive 
contact members thereon, a first elongated contactf irm- 
ly received in the first passage having a first contact sur- 
face positioned for engagement with a first of the mating 
contacts, a second elongated contact firmly received in 

so the second passage having a first contact surface posi- 
tioned for engagement with a second of the mating con- 
tacts, wherein the card receiving recesses of the plural- 
ity of chiclet modules as a group defines a longitudinally 
extending card receiving slot, the first elongated contact 

35 including a second contact surface projecting into the 
card receiving slot for engagement with a first conduc- 
tive contact member on the planar card inserted into the 
card receiving slot and the second elongated contact in- 
cluding a second contact surface projecting into the card 

40 receiving slot in the direction of the first elongated con- 
tact for engagement with a second conductive contact 
member on the planar card inserted Into the card receiv- 
ing slot. 

[0026] Still a further feature of the present Invention 
4* is the provision of such a modular connector wherein a 
tubular ground shield is slidabry received on the insula- 
tive housing in proximate engagement with ils outer pe- 
ripheral surface, the ground shield including a first inte- 
gral ground contact for engagement with a ground con- 
so tact of an external unit associated with the mating con- 
tacts engaged by the first contact surfaces of the first 
and second elongated contacts and a second integral 
ground contact for engagement with a ground contact 
surface on the planar card inserted into the card receiv- 
es ing slot 

[0027] Still another feature of the present invention is 
the provision of such a modular connector including first 
and second ground shields, each having a C-shaped 
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cross section, slidably received, respectively, on the in- 
sulative housing in opposed relationship and in proxi- 
mate engagement with its outer peripheral surface, the 
first ground shield generally overlying the first elongated 
passage, the second ground shield generally overlying s 
the second elongated passage, the first ground shield 
having first and second opposed limbs proximately 
overlying the first and second major sides, respectively, 
a first side limb proximately overlying the first m inorside, 
and a first flange limb extending transverse of the first *o 
opposed limb slidably received in the first elongated slot 
whereby the first ground shield substantially completely 
surrounds the first elongated contact received in the first 
passage, the second ground shield having third and 
fourth opposed limbs proximately overlying the third and w 
fourth major sides, respectively, a second side limb 
proximately overlying the second minor side, and a sec- 
ond flange limb extending transverse of the third op- 
posed limb slidably received in the first elongated slot 
whereby the second ground shield substantially com- *o 
pletery surrounds the second elongated contact re- 
ceived in the second passage, the first and second 
ground shields both including a first integral ground con- 
tact for engagement with a ground contact of an external 
unit associated with the mating contacts engaged by the 25 
first contact surfaces of the first and second elongated 
contacts, each of the first and second ground shields 
including a second integral ground contact for engage- 
ment with an associated ground contact surface on the 
planar card inserted into the card receiving slot 30 
[0028] Other and further features, advantages, and 
benefits of the invention will become apparent in the fol- 
lowing description taken in conjunction with the follow- 
ing drawings. It is to be understood that the foregoing 
general description and the following detailed descrlp- 35 
tion are exemplary and explanatory but are not to be 
restrictive of the invention. The accompanying drawings 
which are incorporated in and constitute a part of this 
invention, illustrate one of the embodiments of the in- 
vention, and together with the description, serve to ex- 40 
plain the principles of the invention in general terms. 
Like numerals refer to like parts throughout the disclo- 
sure. 

BRIEF DESCRIPTION OF THE DRAWINGS 45 

[0029] The foregoing aspects and other features of 
the present invention are explained in the following de- 
scription, taken in connection with the accompanying 
drawings, wherein: so 

Fig. 1 is an exploded perspective view of a card 
edge connector assembly embodying the present 
invention. 

55 

Fig. 2 is a side elevation view of the card edge con- 
nector assembly illustrated in Fig. 1, certain parts 
being cut away and shown in section; 



Fig. 3 is a top plan view of the card edge connector 
assembly illustrated in Figs. 1 and 2; 

Rg. 4 is an end elevation view of the card edge con- 
nector assembly illustrated in Figs. 1 , 2, and 3; 

Fig. 5 is a perspective view of a grouping of chiclet 
modules according to the invention positioned on a 
motherboard but absent the outer frame which nor- 
mally envelops the chiclet modules; 

Rg 6 is a perspective view of an insulative housing 
for a chiclet module with elongated contacts in 
place; 

Fig. 7 is another perspective view of the insulative 
housing for a chiclet module but without elongated 
contacts being illustrated; 

Fig. 8 A is a front elevation view of the insulative 
housing illustrated in Figs. 6 and 7; 

Rg. 8B is a side elevation view of the insulative 
housing illustrated in Figs. 6, 7, and 8A; 

Rg. 8C is a rear elevation view of the insulative 
housing illustrated in Figs. 6, 7, 8A, and 8B; 

Rg. 8D is a side elevation view, taken opposite that 
of Fig. 8B of the insulative housing illustrated in 
Figs. 6, 7. 8A, 8B r and 8C; 

Rg. 9 is a perspective view illustrating opposed 
ground shields, each having a C-shaped cross sec- 
tion for slidable reception, respectively, on an outer 
peripheral surface of the insulative housing of Figs. 
6, 7, 8A, SB, 8C, and 8D; 

Fig. 1 0 is a front elevation view of a chiclet module 
into which a planar card such as a daughter board 
is about to be inserted; 

Rg. 11 is a side elevation view of the chiclet module 
illustrated in Fig. 10 

Fig. 12 Is a perspective view illustrating a single tu- 
bular ground shield which is another embodiment 
of the pair of opposed ground shields illustrated in 
Rg. 9; 

Rg. 13 is side elevation view of a modified chiclet 
module which includes the single tubular ground 
shield Illustrated In Fig. 12; 

Rg. 1 4 is a detail view In section illustrating a portion 
of the outer frame provided with a variety of locating 
features at a plurality of longitudinally spaced loca- 
tions for positioning the chiclet modules at defined 
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spaced locations within the outer frame; 

Figs. 15, 16, 17, 1 8, are detail section views, similar 
to Fig. 14, illustrating variations of the construction 
of Fig. 14, each illustrating a portion of the outer 
frame provided with a variety of different locating 
features at a plurality of longitudinally spaced loca- 
tions, also for positioning the chiclet modules at de- 
fined spaced locations within the outer frame; 

Fig. 19 is a detail exploded view in elevation illus- 
trating a modified outer frame In which a pair of lon- 
gitudinally spaced septum members are provided, 
each with a registration feature enabling a suitably 
formed planar card with conductive contact mem- 
bers to be fully inserted into the card receiving slot 
of the card edge connector assembly. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0030] Referring to Fig. 1 , there is shown an exploded 
perspective view of a card edge connector assembly 20 
Incorporating features of the present Invention. Al- 
though the present invention will be described with ref- 
erence to the embodiments shown in the drawings, it 
should be understood that the present Invention can be 
embodied in many alternate forms of embodiments. In 
addition, any suitable size, shape or type of elements or 
materials could be used. 

[0031] The card edge connector assembly 20 in- 
cludes a plurality of contact pads 22 arranged In a con- 
tact pattern 23 on an underlying contact surface 24 in 
the form of a motherboard 26 , for example . A planar card 
28, a daughter board, for example, has first and second 
opposed surfaces 30, 32 with conductive contact mem- 
bers 34 on at least one of the opposed surfaces. 
[0032] Viewing now also Figs. 2-5, an elongated lon- 
gitudinally extending outer frame 36 defines a reception 
region 38 which is adapted to receive a plurality of chi- 
clet modules 40. Each of thechiclet modules 40 includes 
contact members (to be described below) and the chi- 
clet modules lie side by side In parallel laterally extend- 
ing planes which, as an assembly, are positioned to con- 
nect ively engage with the mating contact pads 22 on the 
underlying contact surface 24. The outer frame 36 In- 
cludes opposed spaced end walls 42, opposed spaced 
side walls 44, and a top wall 46 integrally joining the end 
wails and the side walls. The end walls, side walls, and 
top wall together define the reception region 38, the top 
wall having a longitudinally extending aperture 48. The 
end walls 42 and the side walls 44 extend to a lower rim 
50 distant from the top wall 46 and define, interiorly, an 
opening 52 through which the chiclet modules are in- 
serted into the reception region 38. 
[0033] Turning nowto Figs. 6, 7, and 8A-8D, each chi- 
clet module 40 includes an insulative housing 54 which 
has first and second spaced generally parallel elongat- 



ed passages 56, 58 therein and a card receiving recess 
60 for reception of the planar card 28 (Fig. 1) between 
the first and second passages. A first elongated contact 
62 is firmly received in a known manner In the first pas- 

s sage 56 and has a first contact surface 64 positioned for 
engagement with an associated contact pad 22 (Fig. 1 ) 
on the contact pattern 23 of the underlying contact sur- 
face 24 using known techniques. In a similar fashion, a 
second elongated contact 66 is firmly received in the 

10 second passage 58 having a first contact surface 68 po- 
sitioned for engagement with another associated con- 
tact pad 22 on the contact pattern 23 of the underlying 
contact surface 24. Although shown as being surface 
mount contacts, any type of termination (e.g. press-fit, 

is pin-in-paste) could be used. 

[0034] As seen in Fig. 1 , the card receiving recesses 
60 of the plurality of chiclet modules 40 Integrated as a 
group within the outer frame 36 define a longitudinally 
extending card receiving slot 70. Turning back to Fig. 6, 

20 the first elongated contact 62 includes a second contact 
surface 72 projecting Into the card receiving slot 70 (or 
recess 60 of an individual chiclet module 40). The sec- 
ond contact surface 72 engages with an associated con- 
ductive contact member 34 on the first surface 30 of the 

25 planar card 28 inserted into the card receiving slot. In a 
similar fashion, the second elongated contact 66 in- 
cludes a second contact surface 74 projecting into the 
card receiving slot 70 (or recess 60 of an Individual chi- 
clet module 40) in the direction of the first elongated con- 

30 tact 62. This time, the second contact surface 74 engag- 
es with a second one of the conductive contact mem- 
bers 34, this one being on the second surface 32 of the 
planar card 28 inserted into the card receiving slot 
[0035] With continued attention to Fig. 1 , the lower rim 

35 50 of the outer frame 36 includes a cutout region 76 en- 
abling visual inspection of the first contact surfaces 64, 
68 of the first and second elongated contacts 62, 66 
when engaged with their associated contact pads, re- 
spectively. Also, aperture 48 of the outer frame 36 Is 

40 aligned with the card receiving slot 70 when the plurality 
of chiclet modules are received in the reception region 
36. 

[0036] Turn now to Figs. 9, 1 0, and 11 which illustrate 
opposed ground shields 78, 80, each having a C- 

43 shaped cross section for slidable reception, respective- 
ly, on an outer peripheral surface 82 of the insulative 
housing. When so received on the insulative housing, 
the ground shields 78, 80 are positioned in opposed re- 
lationship and in proximate engagement with the outer 

so peripheral surface 82. The first ground shield 78 gener- 
ally overlies the first elongated passage 56 and the sec- 
ond ground shield 80 generally overlies the second 
elongated passage 58. The ground shields 78, 80 both 
include a first integral ground contact 84 for engagement 

55 (Fig. 1 ) with an associated ground contact or pad 86 of 
an external unit such as the mother board 26. In turn, 
the ground contact or pad 86 Is associated with the mat- 
ing contact pads 22 engaged by the first contact surf ac- 
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es 64, 68 of the first and second elongated contacts 62, 
66. Further, each of the ground shields 78, 80 Includes 
a second Integral ground contact 88 for engagement 
with an associated ground contact surface 90 on the pla- 
nar card 28 Inserted Into the card receiving slot 70. As 
seen especially well in Figs. 9, 10, and 11, each of the 
ground shields 78, 80 has a cutout region 92. The cutout 
region 92 enables visual inspection of the first contact 
surfaces 64, 68 of the first and second elongated con- 
tacts 62, 66 when engaged with their associated mating 
contact pads 22, respectively, and of the first and sec- 
ond ground contacts 84 when engaged with their re- 
spective mating ground contact pads 86 of the external 
unit or motherboard 26. 

[0037] Viewing especially Figs. 8A, 8B, 8C, and 8D, 
the outer peripheral surface 82 of the insulative housing 
54 has first and second opposed major sides 94, 96, 
respectively, and a first minor side 98 joining the first 
and second major sides. In a similar manner, the outer 
peripheral surface 82 of the Insulative housing 54 has 
third and fourth opposed major sides 100, 102 and a 
second minor side 1 04 joining the first and second major 
sides. The first and third major sides 94, 1 00 are copla- 
nar and the second and fourth major sides 96, 102 are 
coplanar. By the same token, the first and second minor 
sides 98, 104 lie in parallel spaced apart planes. The 
insulative frame 54 also has a first elongated slot 1 06 
spaced from and aligned with the card receiving recess 
60 and having an inlet positioned intermediate the first 
and third major sides, 94, 100. The first elongated slot 
106 is generally parallel with the first and second minor 
sides 98, 1 04. The insulative frame 54 also has a second 
elongated slot 107, also spaced from and aligned with 
the card receiving recess 60 and having an inlet posi- 
tioned intermediate the second and fourth major sides 
96, 1 02, respectively. The second elongated slot 1 07 is 
generally parallel with the first and second minor sides 
98, 104 and coplanar with the first elongated slot 106. 
[0038] A complete chiclet module 40 includes, as ear- 
lier described in a more general description, the first and 
second ground shields 78, 80, and these will now be 
described more completely as they are mounted on the 
insulative housing 54. Each ground shield 78, 80 has a 
C-shaped cross section and has earlier been described 
as being slidably received on the Insulative housing in 
opposed relationship and in proximate engagement with 
the outer peripheral surface 82. The first ground shield 
78 generally overlies the first elongated passage 56 and 
the second ground shield 80 generally ovoriies the sec- 
ond elongated passage 58. The first ground shield 78 
has first and second opposed limbs 1 08, 1 1 0 proximate- 
ly overlying the first and second major sides 94, 96, re- 
spectively, and a first side limb 112 proximately overlies 
the first minor side 98. A first flange limb 114 extends 
transverse of the first opposed limb 1 08 and is slidably 
received in the first elongated slot 106. With this con- 
struction, the first ground shield 78 substantially com- 
pletely surrounds the first elongated contact 62 received 



in the first elongated passage 58. 
[0039] In a similar manner, the second ground shield 
80 has third and fourth opposed limbs 116, 118 proxi- 
mately overlying the third and fourth major sides 100, 
s 102, respectively. A second side limb 120 proximately 
overlies the second minor side 104. A second flange 
limb 122 extends transverse of the third opposed limb 
1 1 6 and is slidably received in the second elongated slot 
107. With this construction, the second ground shield 
io substantially completely surrounds the second elongat- 
ed contact 66 received in the second passage 58. 
[0040] It was earlier explained that the first and sec- 
ond ground shields 78, 80 both include a first integral 
downwardly projecting ground contact 84 for engage- 
rs ment with a mating ground contact or pad 86 of an ex- 
terna) unit such the motherboard 26. As earlier noted, 
the mating ground contact or pad 86 is associated with 
the mating contacts 22 engaged by the first contact sur- 
faces 64, 68 of the first and second elongated contacts 
20 62, 66. Also, each of the first and second ground shields 
78, 80 includes a second integral ground contact 68 for 
engagement with an associated ground contact surface 
90 on the planar card 28 inserted into the card receiving 
slot 60. 

25 [0041 ] As particularly well seen in Figs. 1 and 1 0, both 
of the second integral ground contacts 88 of the first and 
second ground shields 78, 80 project into the card re- 
ceiving recess 60, with the ground contact 88 of the first 
ground shield 78 generally facing the ground contact 88 

30 of the second ground shield 80. Further, eachof thesec- 
ond integral ground contacts 88 of the first and second 
ground shields project into the card receiving recess 60 
at a location nearer the top wail 46 of the outer frame 
36 than either of the second contact surfaces 72, 74 of 

35 the first and second elongated contacts 62, 66. In this 
manner, an early mate, iate break, grounding operation 
can be established. More specifically, this construction 
serves to establish in a preemptive manner common 
electrical grounding across the contact interface in ad- 

40 vance of other electrical interconnection of the first and 
second electrical contacts 62, 66. 
[0042] Turn now to Figs. 12 and 13 for a description 
of another embodiment of the invention. In this instance, 
in place of the pair of opposed ground shields 78, 80 

43 enveloping the insulative housing 54, a single tubular 
ground shield 128 is slidably received on the insulative 
housing in proximate engagement with the outer periph- 
eral surface 82. As with the combined pair of C-shaped 
ground shields 78, 80, the tubular ground shield 126 in- 

so eludes a first pair of integral ground contacts 1 30, each 
provided for engagement with a ground contact 86 (Fig. 
1) of an external unit or motherboard 26 associated with 
the mating contacts engaged by the first contact surfac- 
es of the first and second elongated contacts 62, 66. 

55 [0043] The tubular ground shield 128 also includes a 
second pair of integral ground contacts 1 32 for engage- 
ment with the ground contact surfaces 90 (see Fig. 1) 
on the planar card 28 inserted into the card receiving 
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slot 70 of the Insulative housing 54. In every way, the 
tubular ground shield 1 28 operates in the manner of the 
pair of opposed ground shields 78, 80. This includes the 
provision of a pair of flange limbs 134, similar to the 
flange limbs 122, which are mutually opposed and co- 
planar and are slidably received in the second elongated 
slots 106, 1 07 of the Insulative housing 54. With this con- 
struction , the ground shield 1 2B substantially completely 
surrounds each of the elongated contacts 62, 66 re- 
ceived in the passages 56, 58. 
[0044] In a preferred construction, again viewing Figs. 
6 and 7, the insulative housing 54 is formed with first 
and second spaced pairs of generally parallel elongated 
passages therein 56 and 56A and 58 and 58A with an 
elongated contact firmly received in each in the manner 
previously described. As previously, each elongated 
contact has first and second contact surfaces with the 
construction previously described for mating contact 
with associated con tact surfaces on the motherboard 26 
and on the planar card 28. 

[0045] I n order to hold the chiclet modules at defined 
spaced locations within the outer frame 36, the outer 
frame may be provided with a variety of locatl ng features 
at a plurality of longitudinally spaced locations. In Fig. 
14, for example, the top wall 46 is provided with a plu- 
rality of laterally extending protrusions 1 36 projecting in- 
to the reception region 38 which engage associated chi- 
clet modules 40 and maintain them in a spaced side-by- 
side relationship, in this instance, the spacing between 
each pair of protrusions is approximately equal to the 
thickness of a chiclet module and adjacent chiclet mod- 
ules are maintained a slight distance apart. Similar con- 
structions are illustrated in Figs. 15 and 16. In Fig. 15, 
a plurality of similarly spaced upright protrusions 138 are 
provided on the inside surfaces of the side wails 44. In 
Fig. 1 6, a plurality of similarly spaced corner protrusions 
140 are provided at the inner interface between the side 
walls 44 and top wall 46. In each instance, the protru- 
sions 136 or 138 or 140 repeat at the same pitch dis- 
tances for the entire length of the outer frame 36. 
[0046] In other Instances illustrated in Figs. 1 7and 1 8, 
each chiclet module has complimentary locating fea- 
tures formed for engagement with locating features of 
the outer frame, again, such that each chiclet module is 
positively positioned with respect to the outer frame. In 
Fig. 1 7, for instance, lateral protrusions 142 are illustrat- 
ed which may be of the nature and longitudinal spacing 
of the protrusions 136. In this instance, modified chiclet 
modules 40 A have a laterally extending groove 144 
which matingly receives the lateral protrusions 142 to 
maintain the chiclet modules in a spaced slde-by-side 
relationship with adjacent chiclet modules maintained a 
slight distance apart. In Fig. _, downwardly extending 
protrusions 1 46 are appropriately located to project into 
the uppermost end portions of the elongated passages 
56, 56A, 58, and 58A of the insulative housing 54. This 
construction is also seen, for example, in Fig. 2. In the 
same manner as in the previously described embodi- 



ments, in this Instance, the chiclet modules are main- 
tained in a spaced side-by-side relationship with adja- 
cent chiclet modules maintained a slight distance apart. 
[0047] As seen in Figs. 1 , 2, and 3, a septum member 

s 1 48 may be provided intermediate the spaced end walls 
42 and lying in a plane parallel to the end walls. With 
this construction, the reception region 38 is separated 
into first and second chambers 150, 152 (Fig 2) for re- 
ceiving the chiclet modules 40. A retention clip 154 may 

10 be attached to the septum member 1 48 at the lower rim, 
extending away from the outer frame 36 in a direction 
away from the top wall 46. 

[0048] Indeed, a plurality of retention clips 154 may 
be provided for attaching the outer frame 36 to an un- 
is derlying surface, for example, to the motherboard 26, 
one of the retention clips mounted on each end wall 42 
and on each septum member 148 at the lower rim 50. 
In each instance, the retention clip extends in a direction 
away from the top wall 46 and are secured to the sub- 
strate with known techniques. 

[0049] In Fig. 1 9, a modified outer frame 36A is illus- 
trated in which a pair of longitudinally spaced septum 
members 156, 158 are provided intermediate the 
spaced end walls 42A. The septum members 156, 158 
lie in planes parallel to the end walls 42A and thereby 
separate the reception region 38A into a plurality of 
chambers 160, 162, 164 for receiving the chiclet mod- 
ules 40. Each of the septum members 156, 158 includes 
a registration feature, for example, uppermost edges 
1 66, 1 68 enabling a modified planar card 28A with con- 
ductive contact members thereon (not shown) and com- 
plementary registration features 1 70, 172 to be fully in- 
serted through the longitudinally extending aperture of 
the top wall 46A and into the card receiving slot. When 
this o ecu rs, the slotted registration features 1 70, 1 72 are 
positioned and sized for engageable reception, first of 
the uppermost edges 166, 168, respectively, then the 
remainder of the septum members 156, 158 so that, in 
turn, the conductive contact members on the planar card 
28A can be mechanically and electrically engaged by 
the second elongated contact surfaces of the elongated 
contacts 62, 66 of the plurality of chiclet modules. 
[0050] Of course, the corol lary is true, that if the planar 
card 28A does not possess the registration features 
170, 172 positioned and sized to receive the septum 
members 156, 158, the planar card would be rejected 
and incapable of use with the system of the invention. 
[0051] When the chiclet modules 40 are arranged in 
side-by-side fash ion within the outerframe36, It may be 
desirable to provide some further instrumentality, other 
than those already described, to keep adjacent chiclet 
modules at spaced distances apart. This can be 
achieved, for example, by providing at least one boss 
member 1 74, and preferably several at spaced apart lo- 
cations on the outer peripheral surface B2 of one insu- 
lative housing 54 of a chiclet module 40 such that it is, 
or they are, engageable with the insulative housing of 
an adjoining chiclet module. See Fig. 2. The boss mem- 
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ber would be dimensioned to prevent mutual engage- 
ment of the ground shield 128 or ground shields 78, 80 
of the adjoining chiclet modules. 
[0052] In an aftemative construction, a plurality of mu- 
tually opposed pairs of boss members 176, 178 (Figs. 
2 and 11) may be provided on the insulative housings 
of adjoining chiclet modules. In this instance, the mutu- 
ally opposed pairs of boss members are aligned for en- 
gagement and dimensioned to prevent mutual engage- 
ment of the ground shields of the adjoining chiclet mod- 
ules. 

[0053] Recognizing that there are instances in which 
it is desirable for the ground shields of adjoining chiclet 
modules to be electrically in common, a bridging contact 
180 (Figs. 5 and 9) may be provided on at least one of 
the ground shields of one of the chiclet members 40 en- 
gageable with the ground shield of Its adjoining chiclet 
member. 

[0054] It should be understood that the foregoing de- 
scription is only illustrative of the invention. Various al- 
ternatives and modifications can be devised by those 
skilled in the art without departing from the invention. 
Accordingly, the present invention is intended to em- 
brace all such alternatives, modifications and variances 
which fail within the scope of the appended claims. 



Claims 

1 . A card edge connector comprising: 



group define a longitudinally extending 
card receiving slot (70), the first contact 
(62) including a second contact surface 
(68) projecting into the card receiving slot 

5 (70) for engagement with a first conductive 

contact member (34) on the planar card 
(28, 28A) inserted into the card receiving 
slot (70) and the second contact (66) in- 
cluding a second contact surface (68) pro- 

10 Jectlng into the card receiving slot (70) in 

the direction of the first contact (62) for en- 
gagement with a second conductive con- 
tact member (34) on the planar card (28, 
28 A) inserted into the card receiving slot 

15 (70). 

2. A card edge connector according to claim 1 char- 
acterized in that, 

20 the outer frame (36) includes locating features 

at a plurality of longitudinally spaced locations; 
and 

that each module (40, 40A) has complimentary 
locating features formed for engagement with 
25 the locating features of the outer frame (36) 

whereby each module (40, 40A) is positively 
positioned with respect to the outer frame (36). 

3. A card edge connector according to claim 2 char- 
30 acterized in that, 



• an elongated longitudinally extending outer 
frame (36) defining a reception region (38) 
adapted to receive a plurality of modules (40, 
40A) including contact members (34) and lying 35 
in parallel laterally extending planes which, as 
an assembly, are positioned to connectively en- 
gage with mating contacts (22), each module 
(40, 40A) including: 

40 

first (56, 56A) and second passages (58, 
58A) therein and a card receiving recess 
(60) for reception therein between the first 
(56, 56A) and second passages (58, 58A) 
of a planar card (28, 28A) having opposed *5 
surfaces (30, 32) with conductive contact 
members (34) thereon; 
a first contact (62) received in the first pas- 
sage (56, 56A) having a first contact sur- 
face (64) positioned for engagement with so 
a first of the mating contacts (22); 
a second contact (66) received in the sec- 
ond passage (58, 58A) having a first con- 
tact surface (64) positioned for engage- 
ment with a second of the mating contacts 55 
(22); 

wherein the card receiving recesses (60) 
of the plurality of modules (40, 40A) as a 



the outer frame (36) includes locating features 
at a plurality of longitudinally spaced locations; 
and 

that the locating feature on the outer frame (36) 
include protrusions (136) projecting into the re- 
ception region (38) which engage associated 
modules (40, 40A) and maintain them in a 
spaced relationship. 

4. A card edge connector according to claim 1 char- 
acterized in that, the outer frame (36) includes op- 
posed spaced end walls (42, 42A), opposed spaced 
side walls (42, 42A), and a top wall (46, 46A) inte- 
grally joining the end walls (42, 42A) and the side 
wails (42, 42A), the end walls (42, 42A), side walls 
(42, 42A), and top wall (46, 46A) together defining 
the reception region (38), the top wail (46, 46 A) hav- 
ing a longitudinally extending aperture (48) aligned 
with the card receiving slot (70) of the plurality of 
modules (40, 40A) when received in the reception 
region (38), the end wails (42, 42A) and side walls 
(42, 42A) extending to a lower rim (50) distant from 
the top wall (46, 46A) and defining an opening 
through which the modules (40, 40A) are placed In- 
to the reception region (38). 

5. A card edge connector according to claim 4 char- 
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acterized in that the lower rim (50) includes a cutout 
region (76) enabling visual inspection of the first 
contact surfaces (64) of the first and second con- 
tacts (62, 66) when engaged with the first and sec- 
ond of the mating contacts (22), respectively. 

6. A card edge connector according to claim 4 includ- 
ing: 

• at least one retention dip (1 54) for attaching the 
outer frame (36) to an underlying surface, the 
retention clip (154) mounted on a wall at the 
lower rim (50) and extending away therefrom in 
a direction away from the top wall (46, 46A). 

7. A card edge connector according to claim 4 includ- 
ing: 

a septum member (148) intermediate the spaced 
end walls (42, 42A) and lying in a plane parallel 
thereto thereby separating the reception region (38) 
into first and second chambers (150, 152) for re- 
ceiving the modules (40, 40A). 

8. A card edge connector according to claim 4 includ- 
ing: 

• a septum member (148) intermediate the 
spaced end waits (42, 42A) and lying in a plane 
parallel thereto thereby separating the recep- 
tion region (38) into first and second chambers 
(1 50, 1 52) for receiving the modules (40, 40A); 
and 

• a retention clip (154) attached to the septum 
member (1 48) at the lower rim (50) and extend- 
ing away therefrom in a direction away from the 
top wall (46 ; 46A). 

9. A card edge connector according to claim 7 char- 
acterized in that the septum member (1 48) includes 
a registration feature enabling a planar card (28, 
28A) with conductive contact members (34) thereon 
and a complementary registration feature to be fully 
inserted through the longitudinally extending aper- 
ture (48) of the top wall (46, 46A) and into the card 
receiving slot (70) for engagement by the second 
contact surfaces (68) of the contacts of the plurality 
of modules (40, 40A). 

10. A card edge connector according to daim 4 includ- 
ing: 

• a plurality of spaced apart septum members 
(148) intermediate the spaced end walls (42, 
42A), 

wherein the septum members (148) ail lying in 
planes parallel to the end walls (42, 42A) thereby 
separating the reception region (38) into a plurality 



of chambers (1 60, 1 62, 1 64) for receiving the mod- 
ules (40, 40A). 

11 . A card edge connector according to claim 1 0 includ- 
5 ing: 

• a plurality of retention clips (154) for attaching 
the outer frame (36) to an underlying surface, 

10 wherein one of the retention clips (1 54) mounted on 
each end wall (42, 42A) and on each septum mem- 
ber (148) at the lower rim (50), each retention mem- 
ber extending in a direction away from the top wall 
(46, 46A). 

15 

12. A card edge connector according to claim 1 0 char- 
acterized In that at least one septum member (148) 
includes a registration feature enabling a planar 
card (28, 28A) with conductive contact members 

20 (34) thereon and complementary registration fea- 
tures to be fully inserted through the longitudinally 
extending aperture (48) of the top wall (46, 46A) and 
into the card receiving slot (70) for engagement by 
the second contact surfaces (68) of the contacts of 

25 the plurality of modules (40, 40A). 

13. A card edge connector according to claim 1 char- 
acterized in that the insulative housing (54) has an 
outer peripheral surface (82); and including: 

30 

♦ a tubular ground shield (1 28) slidably received 
on the insulative housing (54) in proximate en- 
gagement with the outer peripheral surface 
(82), the ground shield including: 

35 

a first integral ground contact (84) for en- 
gagement with a ground contact (86) of an 
external unit (26) associated with the mat- 
ing contacts (22) engaged by the first con- 
*o tact surfaces (64) of the first and second 

contacts (62, 66); and 
a second integral ground contact (88) for 
engagement with a ground contact (86) 
surface on the planar card (28, 28A) insert- 
's ed Into the card receiving slot (70). 

14. A card edge connector according to claim 13 char- 
acterized in that the tubular ground shield (1 28) has 
a cutout region (92) enabling visual inspection of the 

so first contact surfaces (64) of the first and second 
contacts (62, 66) when engaged with the first and 
second of the mating contacts (22), respectively, 
and of the first and second ground contacts (84 ,88) 
when engaged with the mating ground contacts (86) 

55 of the external unit (26). 

15. A card edge connector according to claim 1 char- 
acterized in that the Insulative housing (54) has an 
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outer peripheral surface (82); and including: 

♦ first and second ground shields (78, 80), each 
having a C-shaped cross section, slidably re- 
ceived, respectively, on the insulative housing 5 
(54) in opposed relationship and in proximate 
engagement with the outer peripheral surface 
(82), the first ground shield (78) generally over- 
tying the first elongated passage (56. 56 A), the 
second ground shield (80) generally overlying 10 
the second elongated passage (58, 58A), the 
first and second ground shields (78, 80) both 
including a first integral ground contact (84) for 
engagement with a ground contact (86) of an 
external unit (26) associated with the mating is 
contacts (22) engaged by the first contact sur- 
faces (64) of the first and second contacts (62, 
66), each of thefirst and second ground shields 
(78, 80) including a second integral ground con- 
tact (88) for engagement with an associated 20 
ground contact surface (90) on the planar card 
(28, 28A) inserted into the card receiving slot 
(70). 

16. A card edge connector according to claim 1 5 char- 25 
acterized in that each of the first and second ground 
shields (78, 80) has a cutout region (92) enabling 
visual inspection of the first contact surfaces (64) of 
the first and second contacts (62, 66) when en- 
gaged with the first and second of the mating con- so 
tacts (22), respectively, and of the first and second 
ground contacts (84, 88) when engaged with the 
mating ground contacts of the external unit (26). 

17. A card edge connector according to claim 1 char- 35 
acterized in that the insulative housing (54) has an 
outer peripheral surface (82) with first and second 
opposed major sides (94, 96) and a first minor side 
(98) joining the first and second major sides, and 
having third and fourth opposed major sides (1 00, 40 
1 02) and a second minor side (1 04) joining the first 
and second major sides, the first and third major 
sides (94, 100) being coplanar, the second and 
fourth major sides being coplanar, thefirst and sec- 
ond minor sides (98, 104) lying in parallel spaced 4* 
apart planes, the Insulative frame having a first 
elongated slot (108) spaced from and aligned with 
the card receiving recess (60) and having an inlet 
positioned intermediate the first and third major 
sides (94, 100), the first elongated slot (106) being so 
generally parallel with the first and second minor 
sides (98, 1 04), the insulative frame having a sec- 
ond elongated slot (107) spaced from and aligned 
with the card receiving recess (60) and having an 
inlet positioned intermediate the second and fourth 55 
major sides, the second elongated slot (107) being 
generally parallel with the first and second minor 
sides (98, 104); and including: 



• first and second ground shields (78, 80), each 
having a C-shaped cross section, slidably re- 
ceived, respectively, on the insulative housing 
(54) in opposed relationship and in proximate 
engagement with the outer peripheral surface 
(82), the first ground shield (78) generally over- 
tying the first elongated passage (56, 56A), the 
second ground shield (80) generally overlying 
the second elongated passage (58, 58A), the 
first ground shield (78) having first and second 
opposed limbs (1 08, 11 0) proximately overlying 
the first and second major sides, respectively, 
a first side limb (112) proximately overlying the 
first minor side (98), and a first flange limb (114) 
extending transverse of the first opposed limb 
slidably received in the first elongated slot (1 06) 
whereby the first ground shield (78) substan- 
tially comp letely surrounds the first contact (62) 
received in the first passage (56, 56A), the sec- 
ond ground shield (80) having third and fourth 
opposed limbs (11 6, 1 1 8) proximately overlying 
the third and fourth major sides, 
respectively, a second side limb (120) proxi- 
mately overlying the second minor side (104), 
and a second flange limb (122) extending trans- 
verse of the third opposed limb slidably re- 
ceived in the first elongated slot (106) whereby 
the second ground shield (80) substantially 
completely surrounds the second contact (66) 
received in the second passage (58, 58A), the 
first and second ground shields (78, 80) both 
Including a first integral ground contact (84) for 
engagement with a ground contact (86) of an 
external unit (26) associated with the mating 
contacts (22) engaged by the first contact sur- 
faces (64) of the first and second contacts (62, 
66), each of thefirst and second ground shields 
(78, 80) including a second integral ground con- 
tact (88) for engagement with an associated 
ground contact surface (90) on the planar card 
(28, 28A) Inserted into the card receiving slot 
(70). 

A card edge connector according to claim 15 char- 
acterized in that both of the second integral ground 
contacts of the first and second ground shields (78, 
80) project into the card receiving slot (70); and that 
the second integral ground contact (88) of the first 
ground shield (78) generally faces the second inte- 
gral ground contact (88) of the second ground 
shield (80). 

A card edge connector according to claim 15 char- 
acterized in that the second integral ground con- 
tacts of the first and second ground shields (78, 80) 
project into the card receiving slot (70) at a location 
nearerthe top wail (46, 46A) of the outer frame (36) 
than either of the second contact surfaces (68) of 
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the first and second contacts (62, 66) to establish 
an early mate, late break, grounding operation. 

20. A card edge connector according to claim 15 includ- 
ing: 

• at least one boss member (1 74) on the insula- 
tive housing (54) of one module (40, 40A) en- 
gageable with the insuiative housing (54) of an 
adjoining module (40, 40 A), the boss member 
(174) dimensioned to prevent mutual engage- 
ment of the ground shields of the adjoining 
modules (40, 40A). 

21 . Acard edge connector according to claim 1 5 includ- 
ing: 

• a plurality of mutually opposed pairs of boss 
members on the insuiative housings or adjoin- 
ing modules (40, 40A), such mutually opposed 
pairs of boss members (1 74) being engaged 
and dimensioned to prevent mutual engage- 
ment of the ground shields of the adjoining 
moduies (40, 40A). 

22. A card edge connector according to claim 1 5 includ- 
ing: i 

• a bridging contact (1 BO) on at least one of the 
ground shields of one of the chiclet members 
engageable with the ground shield of its adjoin- 
ing chiclet member. 

23. A module (40, 40A) for use with a card edge con- 
nector comprising: 

• an insuiative housing (54) having first and sec- 
ond spaced passages therein and a card re- 
ceiving recess (60) for reception therein be- 
tween the first and second passages (56, 56 A; 
58, 58A) of a planar card (28, 28A) having op- 
posed surfaces with conductive contact mem- 
bers (34) thereon, the card receiving recess 
(60) extending to a terminal region; 

» a first contact (62) received in the first passage 
(56, 56A) having a first contact surface (64) po- 
sitioned for engagementwith afirst contact (62) 
of the mating contacts (22); 

• a second contact (66) received in the second 
passage (58, 58A) having a first contact surface 
(64) positioned for engagement with a second 
of the mating contacts (22); 

wherein the first contact (62) includes a second con- 
tact surface (68) projecting Into the card receiving 
recess (60) for engagementwith a first conductive 
contact member (34) on the planar card (28, 28A) 
inserted Into the card receiving recess (60) and the 



second contact (66) includes a second contact sur- 
face (68) projecting into the card receiving recess 
(60) In the direction of the first contact (62) for en- 
gagement with a second conductive contact mem- 
5 ber (34) on the planar card (28, 28A) inserted into 
the card receiving recess (60). 

24. A module (40, 40A) for use with a card edge con- 
nector according to claim 23 characterized in that 

10 each module (40, 40A) has locating features formed 
for engagement with complimentary locating fea- 
tures of an outer frame (36) whereby each module 
(40, 40A) is positively positioned with respect to the 
outer frame (36). 

15 

25. A module (40, 40A) for use with a card edge con- 
nector according to claim 23 characterized in that 
the Insuiative housing (54) has an outer peripheral 
surface (82); and including: 

20 

* a tubular ground shield ( 1 28) slidably received 
on the insuiative housing (54) in proximate en- 
gagement with the outer peripheral surface 
(82), the ground shield including: 

25 

a first Integral ground contact (84) for en- 
gagement with a ground contact (86) of an 
external unit (26) associated with the mat- 
ing contacts (22) engaged by the first con- 
30 tact surfaces (64) of the first and second 

contacts (62, 66); and 
- a second integral ground contact (88) for 
engagementwith a ground contact surface 
(90) on the planar card (28, 28A) inserted 
35 Into the card receiving slot (70). 

26. A card edge connector according to claim 23 char- 
acterized in that 

the insuiative housing (54) has an outer peripheral 
*o surface (82); and including: 

• first and second ground shields (78, 80), each 
having a C-shaped cross section, slidably re- 
ceived, respectively, on the insuiative housing 

45 (54) in opposed relationship and In proximate 

engagement with the outer peripheral surface 
(82), the first ground shield (78) generally over- 
lying the first elongated passage (56, 56A), the 
second ground shield (80) generally overlying 
50 the second elongated passage (58, 58A), the 

first and second ground shields (78, 80) both 
including a first integral ground contact (84) for 
engagement with a ground contact (86) of an 
external unit (26) associated with the mating 
55 contacts (22) engaged by the first contact sur- 

faces (64) of the first and second contacts (62, 
66), each of the first and second ground shields 
(78, 80) including a second integral ground con- 
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tact (88) for engagement with an associated 
ground contact surface (90) on the planar card 
(28, 28A) inserted into the card receiving re- 
cess (60). 

27. A card edge connector according to claim 13 char- 
acterized in that 

the insuiatlve housing (54) has an outer peripheral 
surface (82) with first and second opposed major 
sides (94, 96) and a first minor side (98) joining the 
first and second major sides, and having third and 
fourth opposed major sides (100, 102) and a sec- 
ond minor side (104) joining the first and second 
major sides, the first and third major sides (94, 1 00) 
being coplanar, the second and fourth major sides 
being coplanar, the first and second minor sides 
(98, 104) lying in parallel spaced apart planes, the 
insuiatlve frame having a first elongated slot (106) 
spaced from and aligned with the card receiving re- 
cess (60) and having an inlet positioned intermedi- 
ate the first and third major sides (94, 1 00), the first 
elongated slot (106) being generally parallel with 
the first and second minor sides (98, 1 04), the insu- 
iatlve frame having a second elongated slot (107) 
spaced from and aligned with the card receiving re- 
cess (60) and having an inlet positioned Intermedi- 
ate the second and fourth major sides, the second 
elongated slot (1 07) being generally parallel with 
the first and second minor sides (98, 1 04); and in- 
cluding: 

• first and second ground shields (78, 80), each 
having a C-shaped cross section, slidably re- 
ceived, respectively, on the Insuiatlve housing 
(54) in opposed relationship and in proximate 
engagement with the outer peripheral surface 
(82), the first ground shield (78) generally over- 
lying the first elongated passage (56. 56A), the 
second ground shield (80) generally overlying 
the second elongated passage (58, 58A), the 
first ground shield (78) having first and second 
opposed limbs (1 08, 110) proximately overlying 
the first and second major sides, respectively, 
a first side limb (112) proximately overlying the 
first minor side (98), and a first flange limb (1 1 4) 
extending transverse of the first opposed limb 
slidably received in the first elongated slot (1 06) 
whereby the first ground shield (78) substan- 
tially completely surrou nds the first contact (62) 
received in the first passage (56, 56A), the sec- 
ond ground shield (80) having third and fourth 
opposed limbs (1 1 6, 11 8) proximately overlying 
the third and fourth major sides, respectively, a 
second side limb (120) proximately overlying 
the second minor side (104), and a second 
flange limb (122) extending transverse of the 
third opposed limb slidably received in the first 
elongated slot (106) whereby the second 



ground shield (80) substantially completely sur- 
rounds the second contact (66) received in the 
second passage (58, 58 A), the first and second 
ground shields (78, 80) both including a first in- 

5 tegral ground contact (84) for engagement with 

a ground contact (86) of an external unit (26) 
associated with the mating contacts (22) en- 
gaged by the first contact surfaces (64) of the 
first and second contacts (62. 66), each of the 

10 first and second ground shields (78, 80) includ- 

ing a second integral ground contact (88) for 
engagement with an associated grou nd contact 
surface (90) on the planar card (28, 28A) insert- 
ed into the card receiving slot (70). 

15 

28. A card edge connector according to claim 26 char- 
acterized in that both of the second integral ground 
contacts of the first and second ground shields (78, 
80) project into the card receiving recess (60); and 
20 that the second Integral ground contact (88) of the 
first ground shield (78) generally faces the second 
integral ground contact (88) of the second ground 
shield (80). 

23 29. A card edge connector according to claim 26 char- 
acterized in that the second integral ground con- 
tacts of the first and second ground shields (78, 80) 
project into the card receiving slot (70) at a location 
nearer the top wall (46, 46A) of the outer frame (36) 

30 than either of the second contact surfaces (68) of 
the first and second contacts (62, 66) to establish 
an early mate, last break, grounding operation. 

30. A card edge connector assembly comprising: 

35 

• a plurality of contact pads (22) arranged in a 
pattern (23) on an underlying contact surface 
(24) (24); 

• a planar card (28, 28A) having first and second 
40 opposed surfaces (30, 32) with conductive con- 
tact members (34) on at least one of the op- 
posed surfaces (30, 32); 

• an elongated longitudinally extending outer 
frame (36) defining a reception region (38) 

45 adapted to receive a plurality of modules (40, 

40A) including contact members (34) and lying 
in parallel laterally extending planes which, as 
an assembly, are positioned to connectively en- 
gage with the mating contact pads (22) on the 

50 underlying contact surface (24), each module 

(40, 40A) including: 

an insuiatlve housing (54) having first and 
second spaced generally parallel elongat- 
55 ed passages therein and a card receiving 

recess (60) for reception therein between 
the first and second passages (58, 58A) of 
the planar card (28, 28A); 
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a first contact (62) received in the first pas- 
sage (56, 56A) having a first contact sur- 
face (64) positioned for engagement with 
a first contact (62) pad on the contact pat- 
tern of the underlying contact surface (24); 5 
and 

a second contact (66) received In the sec- 
ond passage (58, 58A) having a first con- 
tact surface (64) positioned for engage- 
ment with a second contact pad on the con- io 
tact pattern of the underlying contact sur- 
face (24); 

wherein the card receiving recesses (60) of the 
plurality of modules (40, 40A) as a group define 15 
a longitudinally extending card receiving slot 
(70), the first contact (62) Including a second 
contact surface (68) projecting Into the card re- 
ceiving slot (70) for engagement with a conduc- 
tive contact member (34) on the first su rface of 20 
the planar card (28, 28A) inserted into the card 
receiving slot (70) and the second contact (66) 
including a second contact surface (68) project- 
ing into the card receiving slot (70) in the direc- 
tion of the first contact (62) for engagement with 35 
a second conductive contact member (34) on 
the second surface of the planar card (28, 28A) 
inserted into the card receiving slot (70). 

31. A card edge connector assembly according to claim 30 

30 characterized in that the insulative housing (54) 
has a lowermost end through which the first and 
second contacts (62, 66) project for engagement 
with the contact pads on the contact pattern of the 
underlying contact surface (24); and including: 35 

♦ a stand-off knob member integral with the insu- 
lative housing (54) and extending away from 
the lowermost end thereof to a terminal surface 
engageable with the underlying contact surface 40 
(24) to thereby space the lowermost end from 

the underlying contact surface (24). 

32. A card edge connector assembly according to claim 

31 characterized in that the stand-off knob *5 
member . has an axis generally parallel with the first 
and second elongated passages and aligned with 
the card receiving slot (70) to enable the insulative 
housing (54) to pivot about its axis within clearance 
limits with adjoining chiclet members. so 

33. A card edge connector according to claim 30 char- 
acterized in that the insulative housing (54) has an 
outer peripheral surface (82); and including: 

55 

• first and second ground shields (78, 80), each 
having a C-shaped cross section, slidably re- 
ceived, respectively, on the insulative housing 
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(54) in opposed relationship and in proximate 
engagement with the outer peripheral surface 
(82), the first ground shield (78) generally over- 
lying the first elongated passage (56, 56A), the 
second ground shield (80) generally overlying 
the second elongated passage (58, 58A), the 
first and second ground shields (78, 80) both 
including a first integral ground contact (84) for 
engagement with a ground contact (86) of an 
external unit (26) associated with the mating 
contacts (22) engaged by the first contact sur- 
faces (64) of the first and second contacts (62, 
66), each of the first and second ground shields 
(78, 80) including a second integral ground con- 
tact (88) for engagement with an associated 
ground contact surface (90) on the planar card 
(28, 28A) Inserted into the card receiving slot 
(70). 

34. A card edge connector according to claim 30 char- 
acterized in thai the insulative housing (54) has an 
outer peripheral surface (82) with first and second 
opposed major sides (94, 96) and a first minor side 
(98) joining the first and second major sides, and 
having third and fourth opposed major sides (100, 
1 02) and a second minor side (104) joining the first 
and second major sides (94, 96), the first and third 
major sides (94, 100) being coplanar, the second 
and fourth major sides being coplanar, the first and 
second minor sides (98, 104) hying in parallel 
spaced apart planes, the insulative frame having a 
first elongated slot (106) spaced from and aligned 
with the card receiving recess (60) and having an 
inlet positioned intermediate the first and third major 
sides (94, 100), the first elongated slot (106) being 
generally parallel with the first and second minor 
sides (98, 104), the insulative frame having a sec- 
ond elongated slot (107) spaced from and aligned 
with the card receiving recess (60) and having an 
inlet positioned intermediate the second and fourth 
major sides, the second elongated slot (1 07) being 
coplanar with the first and second minor sides (98, 
104); including: 

• first and second ground shields {78, 80), each 
having a C-shaped cross section, slidably re- 
ceived, respectively, on the insulative housing 
(54) in opposed relationship and in proximate 
engagement with the outer peripheral surface 
(82), the first ground shield (78) generally over- 
lying the first elongated passage (56, 56A), the 
second ground shield (80) generally overlying 
the second elongated passage (58, 58A), the 
first ground shield (78) having first and second 
opposed limbs (1 08, 110) proximately overlying 
the first and second major sides, respectively, 
a first side limb (112) proximately overlying the 
first minor side (98), and a first flange limb (114) 
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extending transverse of the first opposed limb 
slidably received In the first elongated slot (1 06) 
whereby the first ground shield (78) substan- 
tially completely surrounds the first contact (62) 
received in the first passage (56, 56A), the sec- s 
ond ground shield (80) having third and fourth 
opposed limbs (1 1 6, 11 8) proximately overlying 
the third and fourth major sides, respectively, a 
second side limb (120) proximately overlying 
the second minor side (104), and a second 10 
flange limb (122) extending transverse of the 
third opposed limb slidably received in the first 
elongated slot (106) whereby the second 
ground shield (80) substantially completely sur- 
rounds the second contact (66) received in the is 
second passage (58, 58A), the first and second 
ground shields (78, 80) both including aflrst In- 
tegral ground contact (84) for engagement with 
a ground contact (86) of an external unit (26) 
associated with the mating contacts (22) en- 20 
gaged by the first contact surfaces (64) of the 
first and second contacts (62, 66), each of the 
first and second ground shields (78, 80) includ- 
ing a second integral ground contact (88) for 
engagement with an associated grou nd contact 25 
surface (90) on the planar card (28, 28A) insert- 
ed into the card receiving slot (70). 

35. A card edge connector according to claim 30 char- 
acterized in that the outer frame (36) includes op- 
posed spaced end walls (42, 42A) , opposed spaced 
side walls (42, 42A), and a top wall (46, 46A) Inte- 
grally joining the end walls (42, 42A) and the side 
walls (42, 42A), the end walls (42, 42A), side walls 
(42, 42A), and top wall (46, 46A) together defining as 
the reception region (38),thetop wall (46,46A) hav- 
ing a longitudinally extending aperture (48) aligned 
with the card receiving slot (70) of the plurality of 
modules (40, 40A) when received in the reception 
region (38), the end walls (42, 42A) and side walls 40 
(42, 42A) extending to a lower rim (50) distant from 

the top wall (46, 46A) and defining an opening 
through which the modules (40, 40A) are placed in- 
to the reception region (38). 

45 

36. A card edge connector according to daim 35 char- 
acterized in that the lower rim (50) includes a cutout 
region enabling visual inspection of the first contact 
surfaces (64) of the first and second contacts (62, 

66) when engaged with the first and second of the so 
mating contacts (22), respectively. 

37. A module (40, 40A) for use with a card edge con- 
nector comprising: 

55 

• an insulat'rve housing (54) having first and sec- 
ond spaced pairs of generally parallel elongat- 
ed passages therein and a card receiving re- 



cess (60) for reception therein between the first 
and second pair of passages of a planar card 
(28, 28A) having opposed surfaces with con- 
ductive contact members (34) thereon, the card 
receiving recess (60) extending to a terminal re- 
gion; 

♦ a first pair of contacts received, respectively, in 
the first pair of passages, each contact having 
a first contact surface (64) positioned for en- 
gagement with a respective pair of first contacts 
(62) of the mating contacts (22); 

• a second pai r of contacts received, respective- 
ly, in the second pair of passages, each contact 
having a first contact surface (64) positioned for 
engagement with a respective pair of second 
contacts (66) of the mating contacts (22); 

wherein each of the first pair of contacts includes a 
second contact surface (68) projecting into the card 
receiving recess (60) for engagement, respectively, 
with a first pair of conductive contact members (34) 
on the planar card (28, 28A) inserted into the card 
receiving recess (60) and each of the second pair 
of contacts includes a second contact surface (68) 
projecting into the card receiving recess (60) in the 
direction of the first pair of contacts for engagement, 
respectively, with a second pair if conductive con- 
tact members (34) on the planar card (28, 28 A) in- 
serted into the card receiving recess (60). 
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(54) High speed card edge connectors 



(57) A card edge connector includes an elongated 
longitudinally extending outer frame (36) defining a re- 
ception region (38) adapted to receive a plurality of chi- 
clet modules (40, 40A) including contact members (34) 
and lying in parallel laterally extending planes which, as 
an assembly, are positioned to connectively engage 
with mating contacts (22). Each chiclet module (40,40A) 
includes an insuiative housing (54) having first and sec- 
ond spaced generally parallel elongated passages 
therein and a card receiving recess (60) for reception 
therein between the first and second passages (58, 
58A) of a planar card (28, 28A) having opposed surfaces 
(30, 32) with conductive contact members (34) thereon. 
First and second contacts (62, 66) are received, respec- 
tively, In the first and second passages (58, 58A). Each 
has a first contact surface (64) positioned, respectively, 
for engagement with first and second of the mating con- 
tacts (22). The card receiving recesses (60) of the chi- 
clet modules (40, 40A) as a group define a longitudinally 
extending card receiving slot (70). The contacts each 
include a second contact surface (68) projecting into the 
card receiving slot (70) for engagement, respectively, 
^ with second conductive contact members (34) on the 
q planar card (28, 28A). A tubular ground shield (128) may 
CO oe siidabiy received on the insuiative housing (54) in 
IO proximate engagement with its outer peripheral surface 
CO (82). in this instance, the ground-shield includes a first 
T ~ Integral ground contact (84) for engagement with a 
*~ ground contact (86) of an external unit (26) associated 
*~ with the mating contacts (22) engaged by the first con- 

Q. 
LU 



tad surfaces (64) of the first and second contacts (62, 
66) and a second integral ground contact (88) for en- 
gagement with aground contact surface (90) on the pla- 
nar card (28, 28A) inserted into the card receiving slot 
(70). 
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